Tertiary breast reconstruction Contralateral latissimus dorsi myocutaneous flap Contralateral internal mammary recipient vessel Silicone gel implant a b s t r a c t Tertiary breast reconstruction after a failed autologous procedure is often performed under various restrictions, posing considerable problems not only in the choice of alternative free flap but also in that of recipient vessels. This is a case report of a free contralateral latissimus dorsi myocutaneous flap combined with a silicone gel implant, with flap pedicle anastomosis to the contralateral internal mammary recipient vessels in a 46-year-old woman with right breast deformity. She underwent a right modified radical mastectomy and failed attempts of reconstruction at another hospital. The deep inferior epigastric artery perforator flap had already been harvested for the failed reconstruction and high-level interruptions of the internal mammary, thoracodorsal, and thoracoacromial vessels were revealed on preoperative threedimensional computed tomography angiography; therefore, we selected a contralateral latissimus dorsi myocutaneous flap to supply the lower pole skin along with a silicone gel implant for volume in this tertiary breast reconstruction. However, weak blood flow in the ipsilateral internal mammary artery and exhaustion of all recipient ipsilateral vessels in previous attempts to salvage the failing deep inferior epigastric artery perforator flap necessitated the use of the contralateral internal mammary recipient vessels. A
Tertiary breast reconstruction using a free contralateral latissimus dorsi myocutaneous flap and contralateral internal mammary recipient vessel anastomosis 
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Tertiary breast reconstruction after a failed autologous procedure is often performed under various restrictions, posing considerable problems not only in the choice of alternative free flap but also in that of recipient vessels. This is a case report of a free contralateral latissimus dorsi myocutaneous flap combined with a silicone gel implant, with flap pedicle anastomosis to the contralateral internal mammary recipient vessels in a 46-year-old woman with right breast deformity. She underwent a right modified radical mastectomy and failed attempts of reconstruction at another hospital. The deep inferior epigastric artery perforator flap had already been harvested for the failed reconstruction and high-level interruptions of the internal mammary, thoracodorsal, and thoracoacromial vessels were revealed on preoperative threedimensional computed tomography angiography; therefore, we selected a contralateral latissimus dorsi myocutaneous flap to supply the lower pole skin along with a silicone gel implant for volume in this tertiary breast reconstruction. However, weak blood flow in the ipsilateral internal mammary artery and exhaustion of all recipient ipsilateral vessels in previous attempts to salvage the failing deep inferior epigastric artery perforator flap necessitated the use of the contralateral internal mammary recipient vessels. A
Introduction
Tertiary breast reconstruction after a failed autologous procedure uses autologous tissue, implant, or a combination of both. 1 However, previous procedural outcomes can pose considerable problems in the choice of alternative free flap as well as in that of recipient vessels. We report a case of tertiary autologous breast reconstruction using a free contralateral latissimus dorsi myocutaneous flap combined with a silicone gel implant, wherein a flap pedicle was anastomosed to the contralateral internal mammary recipient vessels.
Case report
A 46-year-old woman was referred to us for right breast deformity after breast reconstruction. Four years ago, at a hospital abroad, the patient underwent a modified radical mastectomy, sentinel lymph node biopsy, and an immediate one-stage reconstruction of the right breast using a permanent expandable implant, followed by adjuvant chemotherapy. After 7 months, she underwent an implant replacement with a smaller implant to correct capsular contracture and size mismatch. After 2 years, due to the asymmetry of breast shape and size (the patient's normal left breast was large and ptotic), the patient underwent implant removal and a delayed one-stage breast reconstruction using the deep inferior epigastric artery perforator (DIEP) flap and simultaneous contralateral reduction mammaplasty. Because the autologous reconstruction was unsuccessful, and the flap failed immediately thereafter, the patient simultaneously received an anatomical implant reconstruction as the salvage reoperation.
On initial examination at our outpatient clinic, the reconstructed right breast was considerably deformed. The lower pole skin was thin and indicated impending rupture. Additional operative scars along the right anterior axillary line and right upper arm from the multiple salvage procedures (vessel graft from thoracodorsal vessel and cephalic vein; Figure 1a and c) were also evident. Four weeks later, we removed the silicone gel implant and closed the wound primarily (Figure 1b, c) .
Surgical planning
Preoperative blood investigations indicated absence of coagulopathy. As the remaining skin at the right breast was insufficient to construct a matching-sized breast, the reconstruction may require an additional autologous skin and subcutaneous tissue. Preoperative recipient site three-dimensional computed tomography (3D-CT) angiography showed high-level interruptions of the internal mammary, thoracodorsal, and thoracoacromial vessels. Therefore, we considered the gluteal artery perforator flap, 2 posterior medial thigh perforator flap, 3 and contralateral latissimus dorsi myocutaneous (LDMC) flap as potential options for the reconstruction. Skin color of the gluteal and thigh flaps is different from that of the native breast skin, and these flaps have shorter pedicles. However, the LDMC flap has a similar color and a longer vascular pedicle. In addition, its skin paddle is relatively large, although still inadequate for the breast size required in the present case. Therefore, we selected a contralateral LDMC flap in combination with a silicone gel implant for this tertiary breast reconstruction.
Surgical technique
Skin pockets of the right breast were dissected; the atrophic pectoralis major muscle was partially split at the first intercostal space to expose a recipient vessel; the second costal cartilage was removed to access the internal mammary vessel. Although of a relatively smaller caliber, the internal mammary artery had no scarring and had evident pulsation. The thoracodorsal vessel and its main branches had already been used for vessel grafts during the past operations. The patient was moved from the supine to a right lateral decubitus posture; a free left LDMC flap with an 8.0 Â 20.0-cm skin paddle with an axis from the paravertebrae to the lateral border of the waist was harvested in a standard manner. Immediately after the bifurcation of the subscapular vessel, one artery and two concomitant veins of thoracodorsal vessels were resected. After the donor-site closure with the placement of a closed suction drain, the patient was repositioned in the supine position. Initially, microsurgical anastomosis to ipsilateral proximal internal mammary vessels was repeatedly attempted with an additional skin incision toward the clavicle, but it had to be switched with another midline skin incision to the contralateral internal mammary recipient vessels because of weak arterial blood flow (Figure 2b ). Successful microvascular anastomosis of one arterial and two venous (one normal grade and the other retrograde) vessels to the internal mammary vessels in the second left intercostal space was achieved (Figure 2a) . A 150-mL anatomical implant was placed onto the atrophic pectoralis major muscle and completely covered by the latissimus dorsi muscle. The skin over the lower pole of the breast was mostly replaced with the skin paddle of the LDMC flap.
Outcome
The postoperative course remained uneventful; the patient was discharged at 10 days after surgery. There were no complications, and the patient is very satisfied with the results of the reconstruction (Figure 3a and b) . A postoperative 3D-CT showed sufficient coverage of breast implant by the LDMC flap, which was perfused by the contralateral internal mammary recipient vessels (Figure 4a and b) .
Discussion
Tertiary breast reconstruction is considerably challenging and stressful for both the patient and surgical team. 4 Before undertaking a tertiary autologous breast reconstruction, reconstructive surgeons should conduct rigorous preoperative planning for both donor and recipient sites to minimize the risk of potential complications. After a failed DIEP flap breast reconstruction, the choice of not only an alternative free flap but also that of recipient vessels becomes a major problem. 4 We selected a free contralateral LDMC flap plus silicone gel implant by considering the patient's previous surgical scar at the recipient site and color, texture, and volume of the flap skin. Previously, free contralateral LDMC flap breast reconstructions have been used in consideration of surgical scar 5, 6 or postirradiation scarring 7 of ipsilateral thoracodorsal vessels. In tertiary autologous breast reconstruction, the ipsilateral vessels (proximal normal grade and retrograde internal mammary, thoracodorsal, and thoracoacromial vessels and cephalic vein) are often selected as recipient vessels or vessel graft. In such cases, preoperative recipient 3D-CT angiography is essential for optimal selection; we considered the potential use of the contralateral internal mammary recipient vessels 8 before reconstruction.
The combination of an expander or implant with an LDMC flap is well accepted as a viable and safe method for postmastectomy reconstruction. 9 This conventional procedure provides both sufficient muscle coverage of the implant and abundant skin to construct a natural and matching-sized breast. However, the muscle volume of a free LDMC flap without reinnervation reduces gradually, necessitating future revision surgery, including fat grafting, to restore the volume of the reconstructed breast after secondary muscle atrophy. 10 In the course of numerous free-flap breast reconstructions, surgeons will encounter microvascular complications, for which surgeons should select the best course during reoperation with the resources available. However, due consideration of a possible future operation is desirable in case of flap failure and preventing ipsilateral recipient vessels from getting exhausted. It should be noted that immediate implant placement after free-flap failure poses a higher risk of exposure and capsular contracture due to soft-tissue deficiency.
Conclusion
Tertiary autologous breast reconstruction using a free contralateral LDMC flap in combination with a silicone gel implant and flap pedicle anastomosis to the contralateral internal mammary recipient vessel is feasible when all ipsilateral recipient vessels have been exhausted after a failed DIEP flap breast reconstruction.
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